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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Stamford was ideated by the Bureau of Indian Stanford*. Vtef the draft AnaHnd by 
the Magnetic Components and Ferrito Materials SeetiotMl Committee had been approved by tho 
Etoctroniet4nd Telecommunication Division Council. 

For various reasons a manufacturer may wish to publish in his catalogue, typical data foi* material 
paramcten as measured on test pieces. It if the ohfcct of the present standard to promote the 
comparability of such information in the area of soft ferrite materials. 

It should be recognized, however, that there is no direct relation between material characteristics as 
measured on test pieces and the corresponding parameters measured on other cores, made of the 
same material because of difference In geometry, etc. Also the extrapolation of material 
characteristics to other flux densities and other frequencies will not permit a valid comparison of 
cores of different materials under these new conditions of operation. 

It is therefore emphasized that it is impossible to design and specify a core on the basis of material 
properties published by a manufacturer in his catalogue* without due contact with that manu- 
facturer. Also, the publication of material characteristics should not be considered as a guarantee 
for core properties; ror this, only the specification of that core shall Be used. 

It is strongly recommended that, together with the material characteristics, manufacturers publish a 
note covering the two above statements on the limitations of this kind of information. 

This standard was published in 1980 and while revising this standard* a new property, namely, 
amplitude permeability has been added. Secondly, the measurement temperature has been changed 
to 25*0 from 2TC to be in line with current international practice. In addition, the measurement 
frequency for measuring power loss also has been revised to 25 kHz from 16 kHz. 

This standard is based, without any technical change on IEC document 51 ( CO. ) 282 "Guide on 
the format of data on ferrite materials appearing in manufacturer's catalogues of transformer and 
inductor cores", circulated by the International Etectrotechnical Commission ( IEC ). 

For the purpose of deciding whether a particular reqirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ The number of 
significant places retained in the rounded off value should be the same as that of the specified vahie 
in this standard. 



AMENDMENT NO. 1 APRIL 1999 

TO 

IS 9654 : 1993 INFORMATION ON FERRITE 

MATERIALS TO BE SUPPLllED BY MANUFACTURERS 

OF TRANSFORMERS AND INDUCTOR CORES 

(First Revision) 

( Foreword, seventh para ) — Substitute the following for the existing pan: 

"This standard is based, without any technical change, on IEC 60401(1993) 
'Fcrrite materials — Guide on the format of data appearing in manufacturers 
catalogues of transformer and inductor cores', issued by the International 
Electiotecbiiical Commission (IEC)." 
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TO BE SUPPLIED BY MANUFACTURERS OF 

TRANSFORMERS AND INDUCTOR CORES 

( First Revision ) 



1 SCOPE 

1.1 This standard gives guidance for a uniform 
method of presentation for the properties of soft 
ferrite materials and measuring conditions under 
which they are to be determined, for use in 
manufacturers catalogues of transformers and 
inductor cores, in order to aid the comparability 
of such data. 

2 REFERENCES 

2.1 The Indian Standards listed in Annex A are 
necessary adjuncts to the standard. 

3 MEASURING METHODS 

3.1 The measuring methods shall conform to the 
general procedures and precautions given in 
IS 7687 : 1980. The test piece for the magnetic 
measurements shall be a ring core, pteferably 
between RIO and R36 as per IS 7930: 1976, 
having corresponding Ae values within the range 
8 mm to 100 mm. Such cores have negligible 
eddy current losses at the measuring frequency. 
Tabic 1 indicates recommended test conditions. 

4 TABLE OF MATERIAL PROPERTIES AND 
MEASURING CONDITIONS 

4.1 The conditions laid down in Table 1 have 
been chosen as representative of those that are in 



common use, in the sense that in the majority of 
cases the values now published by manufacturers 
will differ only slightly from the corresponding 
values at the measuring conditions given in the 
table. It is therefore expected that only small 
adjustments to existing catalogues will be 
required. 



The following rules arc recommended for the use 
of Table 1 by manufacturers: 



aj Properties not of 
application of the 
should be omitted; 



importance 
material in 



for the 
question 



b) Where for one property two measuring 
conditions are stated with one underlined, 
the underlined one shall be used and the 
other is optional; 

c) When both measuring conditions are under- 
lined, both shall be used; 

d) If neither of the two measuring conditions 
is underlined, the choice is free and at 
least one shall be used; and 

e) Values obtained under measuring condi- 
tions deviating from those specified in the 
table, may be added to those required 
according to items (b), (c) and (d) 
above. 
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Table 1 Material Properties and Measuring Conditions 

( Clauses 3.1 am/ 4.1 ) 



Property - Valid for Ring Corta 
only, Sites RIO to R36 
(see 3) 


Symbol 


Unit 


Measuring Conditions 


Frequency 
kHz 


Field 

Strength 

kA/m 


Peak flux 

Density 

mT 


Temperature 

•c 


Notes 


Initial permeability 


«*i 


— 


< 10 




<0'25 


25 


— 


Flux density approaching 
saturation 


B 


mT 


<I0 


30 


— 


25; 100* 


I 


Remancnce 


Br 


mT 


<10 


ro 


departing 

from 

saturation 


25; 100 


2 


Coercivity 


Hcb 


A/m 
kA/m 


<10 


ro 


departing 

from 

saturation 


25; 100 


2 


Losses at low flux density 


tan ft 


- 


— 




<0 25 


25 


3 


Hysteresis material constant 


% 


T 1 


10(m>500) 
I00(tij<500) 




Bt B, 
15 30 

03 12 


25 


4 


Curie point 


0c 


°C 


<10 




<0'25 


— 


— 


Temperature factor 
( or reluctivity ) 


CtF 


lO'TC 


<10 




<0'25 


(-40t 

bet- (-30 

ween ( ~25 

25and( + 5 

(+55 

(+70 


5 


Density 


P 


kg/m« 












Disaccommodation factor 


D F 


io-« 


<10 




<0'25 


25; 40 


5 


Specif .resistance 


P 


flm 
m Q m 


d.c. 




— 


25 


6 


The following properties are only valid for materials used for power applications: 


Power loss ( volume ) density 


P 


kW/m» 


25 
100 




200 
100 


25; 100 


7 


Amplitude permeability 


&a 


— 


<25 




200; 320 


25; 100 


— 


Flux density 


B 


mT 


<I0 


025 




25; 100 





•Both temperatures are to be used for material for power applications: for other applications the higher 
temperature is optional. 

tOnly for specific applications. 
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NOTES 

1 The preferred field strength for this measurement 
is3'0kA/m. Where this value cannot be used, one 
of the following non-preferred values should be used: 

0*4; 08; T6 kA/m 

2 The Meld strength shall be either 1 kA/m for 
T*i > 500 or a whole multiple thereof ( 2 kA/m, 3 K A/m f 
etc ) for (jti < 500, but at least ten times the value of the 
coercivity. Information should be given about the 
measuring method, especially the frequency. 

3 Measurement shall be made at not less than two 
frequencies chosen from the series 1 kHz, 10 kHz, 
100 kHz, etc. The losses at low flux density may be 
given in a curve as a function of frequency. Low 
level losses comprise both the eddy current and the 
residual losses but the former can be made vanishingly 
small as compared to the latter, see 3. 



4 *? B shall be based on measurement at two flux 
densities B, and B a , so that B t < 1/2 B a . 

5 The measuring method shall be in accordance with 
IS 7687 : 1980. 

6 The firing skin shall be removed from the test 
piece. The electric Meld strength shall not exceed 
01 kV/m. 

7 The power losses may be given in a curve as a 
function of flux density with the frequency as a 
parameter. The preferred combinations of frequency 
and flux density are as follows: 

Frequencies : 25 100 200 500 1 000 kHz 

Flux density : 200 100 50 25 10 mT 



IS No. 
7687 : 1980 



ANNEX A 
( Clause 2.1 ) 

LIST OF REFERRED INDIAN STANDARDS 

Title 

Methods of measurement for cores for inductors and transformers for tele- 
communications (first revision ) 



7930 : 1976 Dimensions of toroids made of magnetic oxides or iron powder 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau »f Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ). BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference : 



Doc: No. LTD 13 ( 1414) 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OP INDIAN STANDARDS 



Headquarters: 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones: 331 01 31, 331 13 75 



Regional Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road. Maniktoia 
- CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C. CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 Ml DC, Marol, Andheri ( East ) 
BOMBAY 400093 



Telegrams : Manaksanstha 
( Common to all Offices ) 

Telephone 

[331 01 31 
(331 13 75 

J37 84 99, 37 85 61 
[37 86 26, 37 86 62 



f 53 38 43. 
\53 23 84 



53 16 40 



J 235 02 16, 235 04 42 

1235 15 19, 235 23 15 

1632 92 95, 632 78 58 

1632 78 91, 632 78 92 



Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. PATNA. THIRUVANANTHAPURAM. 



Printed at Printrade, New Delhi, India 



